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Vc ZmZgX^hZ egd\gVb WVhZY dc i]ZhZ eg^cX^eaZh XVaaZY i]Z
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Question: Does behavioural graded activity result in better exercise adherence and more physical activity than usual care 
in people with osteoarthritis of the hip or knee? Design: Analysis of secondary outcomes of a cluster-randomised trial with 
concealed allocation, assessor blinding, and intention-to-treat analysis. Participants0Jme^kdZh[ZfWj_[djim_j^^_fWdZ%eh
knee osteoarthritis. Intervention: Experimental group received 18 sessions of behavioural graded activity over 12 weeks and 
up to 7 booster sessions over the next year. The control group received 18 sessions of usual care over 12 weeks according 
to the Dutch physiotherapy guideline. Outcome measures: Exercise adherence was measured using a questionnaire and 
physical activity was measured using the SQUASH questionnaire at baseline, 13, and 65 weeks. Results: Adherence to 
recommended exercises was signiﬁcantly higher in the experimental group than in the control group at 13 weeks (OR 4.3, 
95% CI 2.1 to 9.0) and at 65 weeks (OR 3.0, 95% CI 1.5 to 6.0). Signiﬁcantly more of the experimental than the control group 
met the recommendations for physical activity at 13 weeks (OR 5.3, 95% CI 1.9 to 14.8) and at 65 weeks (OR 2.9, 95% CI 1.2 
to 6.7). Conclusion: Behavioural graded activity results in better exercise adherence and more physical activity than usual 
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'b^cjiZheZgYVnYZhe^iZi]ZVbdjcid[eV^c#I]Zjai^bViZ
\dVa ^h ^ciZ\gVi^dc d[ i]ZhZ VXi^k^i^Zh ^cid YV^an a^k^c\! hd
i]Vi eVi^Zcih YZkZade V bdgZ e]nh^XVaan VXi^kZ a^[ZhinaZ#




Zi Va '%%+# Adc\"iZgb WZcZÄih ^c iZgbh d[ lVa`^c\ VcY
e]nh^XVa [jcXi^dc bZVhjgZY Wn B68I6G"fjZhi^dccV^gZ
lZgZVahd[djcY#=dlZkZg!^igZbV^chjcXaZVg^[WZ]Vk^djgVa
\gVYZY VXi^k^in hjXXZZYh ^c ^cXgZVh^c\ VY]ZgZcXZ VcY
e]nh^XVaVXi^k^in#I]ZgZ[dgZ! i]ZgZhZVgX]fjZhi^dch[dgi]Z
egZhZcihijYnlZgZ/
9dZh WZ]Vk^djgVa \gVYZY VXi^k^in gZhjai ^c WZiiZg&#
ZmZgX^hZ VY]ZgZcXZ i]Vc jhjVa XVgZ ^c eZdeaZ l^i]
dhiZdVgi]g^i^hd[]^eVcY$dg`cZZ4





VXi^k^in ig^Va lVh eZg[dgbZY KZZc]d[ Zi Va '%%+# I]^h
ig^ValVhVh^c\aZ"Wa^cYXajhiZg"gVcYdb^hZYig^VaXdbeVg^c\
V WZ]Vk^djgVa \gVYZY VXi^k^in l^i] jhjVa XVgZ VXXdgY^c\
id i]Z 9jiX] e]nh^di]ZgVen \j^YZa^cZ ^c eVi^Zcih l^i]
dhiZdVgi]g^i^h d[]^e VcY$dg`cZZ#IdVkd^Y XdciVb^cVi^dc
WZilZZc i]Z ^ciZgkZci^dch! XajhiZg gVcYdb^hVi^dc lVh
eZg[dgbZYVii]ZaZkZad[XZcigZh!^ Z!e]nh^di]ZgVenegVXi^XZh#
I]Z XZcigZh lZgZ gVcYdban VaadXViZY id YZa^kZg dcZ d[
i]Z ild ^ciZgkZci^dch Wn bZVch d[ V XdbejiZg"\ZcZgViZY
gVcYdbhZfjZcXZ#EVgi^X^eVcihX]dhZl]^X]XZcigZidViiZcY!
WZ^c\jcVlVgZVi i]^h i^bZd[ i]Z ^ciZgkZci^dc i]Vi ^ilVh
VaadXViZY id YZa^kZg! i]ZgZWn Zchjg^c\ i]Vi gVcYdb^hVi^dc
lVh XdcXZVaZY# DjiXdbZh lZgZ bZVhjgZY Vi WVhZa^cZ!
&(! VcY+*lZZ`h Vi e]nh^di]ZgVenegVXi^XZh cdi ^ckdakZY
^c i]Z ig^Va Wn i]gZZ igV^cZY gZhZVgX] Vhh^hiVcihl]dlZgZ
Wa^cYZY id \gdje VaadXVi^dc# 7a^cY^c\lVhbV^ciV^cZY Wn
^chigjXi^c\eVgi^X^eVcihcdiidiVa`VWdjii]Z^g^ciZgkZci^dc
idi]ZgZhZVgX]Vhh^hiVcih#
Participants, therapists and centres
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dg`cZZVXXdgY^c\idi]ZXa^c^XVaXg^iZg^Vd[ i]Z6bZg^XVc
8daaZ\Z d[ G]ZjbVidad\n 6aibVc Zi Va &.-+!6aibVc Zi
Va&..& VcYlZgZWZilZZc*%VcY-%nZVghd[ V\Z#I]Zn
lZgZ ZmXajYZY ^[ i]Zn ]VY di]Zg eVi]dad\n ZmeaV^c^c\
i]Z XdbeaV^cih0 XdbeaV^cih ^c aZhh i]Vc &% dji d[ (%
YVnh0 ^ciZgkZci^dc [dg i]ZhZ XdbeaV^cih l^i] ZmZgX^hZ ^c
i]Z egZXZY^c\ h^m bdci]h0 ^cY^XVi^dc [dg ]^e dg `cZZ
gZeaVXZbZcil^i]^cdcZnZVg0XdcigV^cY^XVi^dc[dgZmZgX^hZ0




gZXgj^iZY Y^gZXian Wn i]Z eVgi^X^eVi^c\ e]nh^di]ZgVe^hih dg
^cgZhedchZidegZhhgZaZVhZh^cadXVacZlheVeZghKZZc]d[
Zi Va '%%*# 6\Z! \ZcYZg! ]Z^\]i! lZ^\]i! adXVi^dc d[
XdbeaV^cih! YjgVi^dc d[ XdbeaV^cih! VcY i]Z egZhZcXZ d[








E]nh^di]ZgVe^hih ldg`^c\ ^c eg^bVgn XVgZ ^c i]Z JigZX]i
gZ\^dc lZgZ ^cXajYZY ^c i]Z hijYn# I]Zn lZgZ gZXgj^iZY
jh^c\ i]Z C>K:A CVi^dcVa 9ViVWVhZ d[ Eg^bVgn 8VgZ
E]nh^di]ZgVe^hih# 6 gVcYdb hVbeaZ d[ h^m ]jcYgZY
e]nh^di]ZgVe^hih [gdb JigZX]i gZ\^dc lVh ^ck^iZY id




I]Z ZmeZg^bZciVa \gdje gZXZ^kZY V WZ]Vk^djgVa ZmZgX^hZ
egd\gVb hZZ 6eeZcY^m & dc i]Z Z6YYZcYV [dg YZiV^ah#
I]Z^ciZgkZci^dclVhY^gZXiZYViV i^bZ"Z[[ZXi^kZ^cXgZVhZ
^ci]ZaZkZad[VXi^k^i^Zh!l^i]i]Z\dVad[^ciZ\gVi^c\i]ZhZ
VXi^k^i^Zh ^cidYV^an a^k^c\#I]Z ^ciZgkZci^dcVahd ^cXajYZY
^cY^k^YjVaan"iV^adgZY ZmZgX^hZh V^bZY Vi gZYjX^c\ Vcn
^beV^gbZci a^b^i^c\ i]Z eZg[dgbVcXZ d[ i]ZhZ VXi^k^i^Zh#
I]ZXdbeaZiZegdidXda ^cXajYZYlg^iiZcbViZg^Vah hjX]Vh
ZYjXVi^dcbZhhV\Zh! VXi^k^in Y^Vg^Zh! eZg[dgbVcXZ X]Vgih#
I]Z ^ciZgkZci^dc Xdch^hiZY d[ VbVm^bjb d[ &- hZhh^dch
dkZgV&'"lZZ`eZg^dY![daadlZYWnÄkZWddhiZghZhh^dch^c
LZZ`&-!'*!()!)'!VcY**#>cLZZ`&-VcY'*!eVgi^X^eVcih
lZgZ VaadlZY id gZXZ^kZ ' hZhh^dch# E]nh^di]ZgVe^hih







dhiZdVgi]g^i^h Kd\Zah Zi Va '%%&#I]^h \j^YZa^cZ Xdch^hih
d[\ZcZgVagZXdbbZcYVi^dch!Zbe]Vh^h^c\i]Zegdk^h^dcd[
^c[dgbVi^dcVcYVYk^XZ!ZmZgX^hZ!VcYZcXdjgV\ZbZcid[V
edh^i^kZ Vii^ijYZ id Xde^c\l^i] hnbeidbh hZZ6eeZcY^m
'dci]ZZ6YYZcYV[dgYZiV^ah#I]Z^ciZgkZci^dcXdch^hiZY
d[ V bVm^bjb d[ &- hZhh^dch dkZg V &'"lZZ` eZg^dY#
I]Z ^ciZgkZci^dc lVh Y^hXdci^cjZY l^i]^c i]^h eZg^dY
^[! VXXdgY^c\ id i]Z e]nh^di]ZgVe^hi! Vaa \dVah ]VY WZZc
VX]^ZkZY#6ii]ZZcYd[i]Z&'"lZZ`eZg^dY!e]nh^di]ZgVe^hih
VYk^hZY eVgi^X^eVcih idbV^ciV^c ZmZgX^h^c\ Vi ]dbZ# I]Z
e]nh^di]ZgVe^hihYZa^kZg^c\i]ZXdcigda^ ciZgkZci^dcgZXZ^kZY
)]djghd[igV^c^c\VWdjii]Z\j^YZa^cZ#







XVgg^ZY dji i]Z ]dbZ ZmZgX^hZh ^Z! ZmZgX^hZh V^bZY Vi
^cXgZVh^c\higZc\i]!_d^cigVc\Zd[bdi^dcVcY_d^cihiVW^a^in
dgVXi^k^i^Zh^Z!eZg[dgbVcXZd[lVa`^c\!VhXZcY^c\hiV^gh!
VcY XnXa^c\ gZXdbbZcYZY Wn i]Z^g e]nh^di]ZgVe^hi
HVWViZ '%%(# EVgi^X^eVcih hZa["gViZY i]Z^g VY]ZgZcXZ id
gZXdbbZcYVi^dch [dg ]dbZ ZmZgX^hZh VcY VXi^k^i^Zh dc V
*"ed^cihXVaZl]ZgZ&2VabdhicZkZg0*2kZgnd[iZcHaj^_h
ZiVa&..(#EVgi^X^eVcihlZgZVh`ZYhZeVgViZanVWdjil]Zi]Zg
i]Zn XVgg^ZY dji i]Z^g ZmZgX^hZh VcY VXi^k^i^Zh#6Y]ZgZcXZ
lVhgZedgiZYVh»NZh¼l]ZceVgi^X^eVcihgViZYi]ZbhZakZh)
d[iZcVY]ZgZcidg*kZgnd[iZcVY]ZgZci#
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E]nh^XVaVXi^k^inlVhbZVhjgZYjh^c\i]ZHFJ6H=H]dgi
FjZhi^dccV^gZ id 6hhZhh =ZVai] :c]VcX^c\ E]nh^XVa
6Xi^k^in LZcYZa"KdhZiVa'%%(#I]ZHFJ6H=XdaaZXih
YVnheZglZZ`!VkZgV\Zi^bZeZgYVn!VcYZ[[dgi[dge]nh^XVa
VXi^k^i^Zh hjX] Vh Xdbbji^c\ VXi^k^i^Zh! aZ^hjgZ i^bZ VcY
hedgi VXi^k^i^Zh! ]djhZ]daY VXi^k^i^Zh! VcY VXi^k^i^Zh Vi
ldg` dg hX]dda# Jh^c\ i]Z 6^chldgi] 8dbeZcY^jb d[
E]nh^XVa 6Xi^k^i^Zh 6^chldgi] Zi Va '%%%! Vc ^ciZch^in
hXdgZ bZiVWda^XZfj^kVaZcihlVhVhh^\cZY idVaae]nh^XVa
VXi^k^i^Zh#I]^hlVhi]ZcjhZYidYZiZgb^cZl]Zi]ZgeVi^Zcih
bZi i]Z jeYViZY gZXdbbZcYVi^dch [dg e]nh^XVa VXi^k^in
[gdb i]Z 6bZg^XVc 8daaZ\Z d[ Hedgih BZY^X^cZ VcY i]Z
6bZg^XVc =ZVgi 6hhdX^Vi^dc =Vh`Zaa Zi Va '%%,# I]Z
gZXdbbZcYVi^dc[dge]nh^XVaVXi^k^in^hbdYZgViZ"^ciZch^in





daYZg VYjaih! bdYZgViZ ^ciZch^in lVh YZÄcZY Vh VXi^k^i^Zh
l^i]Vc ^ciZch^ind[(·*B:IVcYk^\dgdjh ^ciZch^inlVh
YZÄcZYVhVXi^k^i^Zhl^i]V ^ciZch^ind[r*B:ICZahdc
Zi Va '%%,# E]nh^XVa VXi^k^in lVh gZedgiZY Vh bZZi^c\
i]Z gZXdbbZcYVi^dc [dg e]nh^XVa VXi^k^in NZh$Cd VcY




-% edlZg id YZiZXi V '* WZilZZc"\gdje Y^[[ZgZcXZ ^c
eVi^Zci \adWVa VhhZhhbZci VcY hbVaa id bZY^jb"h^oZY
Z[[ZXih%#'·%#)^ceV^cVcYe]nh^XVa[jcXi^dc^c\!Vi ild"
h^YZY h^\c^ÄXVcXZ aZkZa d[ %#%*\^kZc VbVm^bjb adhh id
[daadl"jed['%#
I]Z hiVi^hi^XVa VcVanhZhlZgZXVgg^ZYdji VXXdgY^c\ id i]Z
^ciZci^dc"id"igZVi eg^cX^eaZ# ;dg Y^X]didbdjh kVg^VWaZh





9ViV lZgZ VcVanhZY jh^c\ ad\^hi^X dg a^cZVg gZ\gZhh^dc
VcVanhZh# 8dc[djcY^c\ Z[[ZXih VcY Z[[ZXi bdY^ÄXVi^dc d[
i]ZWVhZa^cZhXdgZhd[ZVX]djiXdbZbZVhjgZ!YjgVi^dcd[







6 idiVa d[ '%% eZdeaZ l^i] dhiZdVgi]g^i^h eVgi^X^eViZY ^c
i]Zig^Va/.,eVgi^X^eVcih^ci]ZZmeZg^bZciVa\gdjeVcY&%(
eVgi^X^eVcih ^c i]Z Xdcigda \gdje# I]Z ZmeZg^bZciVa VcY
Xdcigda \gdjeh ]VY h^b^aVg WVhZa^cZ X]VgVXiZg^hi^Xh IVWaZ







5BCMF. Baseline characteristics of participants.
Characteristic Randomised 
(n = 200)










Age (yr), mean (SD) 65 (7) 65 (8) 63 (7) 65 (9)
Gender, n males (%) 24 (25) 22 (21) 4 (40) 1 (9)
Body mass index (kg/m2), mean (SD) 28 (4) 29 (5) 29 (4) 31 (4)
Co-morbidity, n (%) 63 (68) 65 (64) 7 (70) 8 (73)
Radiological evidence of osteoarthritis,  
dA[bb]h[dBWmh[dY[iYeh[r2 (%)
56 (74) 45 (64) 4 (40) 3 (27)
Location of osteoarthritis, n (%)
 Knee 67 (69) 63 (61) 5 (50) 6 (55)
 Hip 22 (23) 28 (27) 2 (20) 2 (18)
 Both knee and hip 8 (8) 12 (12) 3 (30) 3 (27)
Duration of complaints, n (%)
 < 1 yr 23 (24) 24 (23) 2 (20) 3 (27)
 1–5 yr 39 (41) 33 (32) 3 (30) 4 (36)
 > 5 yr 33 (35) 46 (45) 5 (50) 4 (36)
Pain (0-20), mean (SD) 9 (3) 9 (3) 10 (2) 8 (3)
Physical function (0-68), mean (SD) 29 (13) 29 (10) 30 (11) 28 (11)
Exp = experimental group, Con = control group,
5BCMF. Baseline characteristics of therapists and centres.
Characteristic Exp Con
Therapists (n = 26) (n = 29)
 Age (yr), mean (SD) 40 (7.9) 41 (7.9)
 Gender, n males (%) 15 (58) 18 (62)
  Qualiﬁcations,  
n postgraduate (%)
9 (35) 5 (17)
 Experience (yr), mean (SD) 16 (7) 16 (8)
Centres (n = 23) (n = 23)
 Participants (n/centre), mean (SD) 3.7 (3.1) 3.6 (3.0)
Exp = experimental group, Con = control group,
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$PNQMJBODFXJUIUSJBMNFUIPE
DkZgVaa! (( eVgi^X^eVcih &, YZk^ViZY [gdb i]Z hijYn
egdidXda# ;dg &% Xdcigda eVgi^X^eVcih &%! ^ciZgkZci^dc
lVh iZgb^cViZY l^i]^c + hZhh^dch# ;dg + ZmeZg^bZciVa
eVgi^X^eVcih +! i]Z ^ciZgkZci^dclVh iZgb^cViZYl^i]^c
+hZhh^dch!VcY^c&,eVgi^X^eVcih&-aZhhi]Vc'WddhiZg
hZhh^dch lZgZ eZg[dgbZY# :meZg^bZciVa eVgi^X^eVcih







<gdje YViV Vi &( VcY +* lZZ`h VgZ egZhZciZY ^c IVWaZ










Screened for eligibility (n = 341)
Measured adherence and physical activity
Randomised (n = 200)
(n = 97)                                                                    (n = 103)
Excluded (n = 141))
Did not meet inclusion 
criteria (n = 76)
Negative advice GP (n = 17)
Not motivated (n = 42)
Reason unknown (n = 5)
Measured adherence and physical activity
(n = 90)                                                                    (n = 102)
Control Group
usual care
bv  18 sessions 
within 12 weeks
Week 0
Lost to Week 13 follow-up





bv  18 sessions  
within 12 weeks
Lost to Week 13 follow-up
Co-morbidity  (n = 3)
jejWb^_f%ad[[
replacement (n = 3)
family circumstances 
(n = 1)
Measured adherence and physical activity





Lost to Week 65 follow-up
no motivation (n = 6)
comorbidity (n = 1)
cost intervention (n = 1)
family circumstances 
(n = 1) 
lost contact 
(n = 1)
Lost to Week 65 follow-up
Co-morbidity (n = 2)
no motivation (n = 2)
increased pain (n = 1)
movement (n = 1)
Experimental Group
bv  7 booster sessions 
at 5 time points
'JHVSF. Design and ﬂow of participants through the trial.
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Groups Odds ratio between groups*
Week 13 Week 65 Week 13 Week 65

























Exp = experimental group, Con = control group, * = adjusted for site of osteoarthritis (hip, knee, both)
5BCMF. Number of participants (%) in each group meeting recommendation for physical activity* and odds ratios (95% CI) 
between groups.
Physical activity Groups Odds ratio between groups #









































++ ^c i]Z Xdcigda \gdje dkZg i]Z [daadl^c\ nZVg# D[
i]dhZeVgi^X^eVcihl]dlZgZVYk^hZYideZg[dgbVXi^k^i^Zh!
VY]ZgZcXZ id gZXdbbZcYZY VXi^k^i^Zh lVh h^\c^ÄXVcian
]^\]Zg^ci]ZZmeZg^bZciVa\gdjei]Vci]ZXdcigda\gdjeVi
&(lZZ`hdcan DG(#&!.*8>&#) id+#.#6i+*lZZ`h!
i]ZgZ lVh cd h^\c^ÄXVci Y^[[ZgZcXZ WZilZZc i]Z \gdjeh
IVWaZ(#
Physical activity/ H^\c^ÄXVcianbdgZ d[ i]Z ZmeZg^bZciVa












adc\"iZgb# ;jgi]ZgbdgZ! ^i gZhjaiZY ^c bdgZ eVgi^X^eVcih
bZZi^c\ i]Z gZXdbbZcYVi^dc [dg e]nh^XVa VXi^k^in# I]Z
\gZViZg Vbdjci d[ e]nh^XVa VXi^k^in ^c i]Z ZmeZg^bZciVa
\gdje lVh bV^can YjZ id Vc ^cXgZVhZ ^c i]Z i^bZ heZci
lVa`^c\#
>c i]Z Xdcigda \gdje! ZmZgX^hZ VY]ZgZcXZ lVh gZaVi^kZan







>c eVi^Zcih l^i] dhiZdVgi]g^i^h! aVX` d[ gZ\jaVg e]nh^XVa




VXi^k^in gZYjXZY i]^h ldghZ^c\ Wn Vh bjX] Vh ('# I]Z
gZhjaihd[djghijYnh]dli]Vii]ZaZkZad[e]nh^XVaVXi^k^in
lVh]^\]Zg ^c i]Z ZmeZg^bZciVa \gdje i]Vc ^c i]Z Xdcigda
\gdje#LZ[djcYV*#([daY^ci]Zh]dgiiZgbVcY'#.[daY^c
i]Zadc\iZgb\gZViZgdYYhd[eZdeaZgZXZ^k^c\WZ]Vk^djgVa







i]Z bdhi egdWaZbVi^X VXi^k^i^Zh lZgZ ^cXgZVhZY \gVYjVaan
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VcY egZk^djh gZhZVgX] ]Vh h]dlc i]Vi lVa`^c\ ^h i]Z bdhi















id W^Vh i]Vc Y^Vg^Zh VcY ^ciZgk^Zlh# 6ai]dj\] VXXZaZgdbZiZgh$
eZYdbZiZghegdk^YZ gZVhdcVWan VXXjgViZbZVhjgZhd[lVa`^c\!
i]ZnXVccdiZkVajViZdi]ZgineZhd[VXi^k^i^Zh#>bedgiVcian!^i^h




gZhjaih ^c WZiiZg ZmZgX^hZ VY]ZgZcXZ VcY V \gZViZg Vbdjci d[
e]nh^XVaVXi^k^ini]VcjhjVae]nh^di]ZgVen^ ciZgkZci^dc!Wdi]^ ci]Z
h]dgi"VcYadc\"iZgb#>ciZ\gVi^dcd[WZ]Vk^djgVa\gVYZYVXi^k^in
eg^cX^eaZh VcY VYY^c\ WddhiZg hZhh^dch id ZmZgX^hZ egd\gVbh
hZZbhidWZjhZ[ja^cZc]VcX^c\ZmZgX^hZVY]ZgZcXZVcYe]nh^XVa
VXi^k^inV[iZgY^hX]Vg\Z[gdbe]nh^di]ZgVen^ciZgkZci^dc#■
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Ethics/ I]ZBZY^XVa:i]^XVa8dbb^iiZZd[ i]ZKJJc^kZgh^in









Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath 
SJ, et al (2000) Compendium of physical activities: an update 
of activity codes and MET intensities. Medicine and Science in 
Sports and Exercise 32: S498–504.
Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt 
K, et al (1991) The American College of Rheumatology criteria for 
the classiﬁcation and reporting of osteoarthritis of the hip. Arthritis 
and Rheumatism 34: 505–514.
Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, et al 
(1986) Development of criteria for the classiﬁcation and reporting 
of osteoarthritis. Classiﬁcation of osteoarthritis of the knee: 
Diagnostic and Therapeutic Criteria Committee of the American 
Rheumatism Association. Arthritis and Rheumatism 29: 1039–
1049.
Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt 
LW (1988) Validation of WOMAC: a health status instrument 
for measuring clinically important patient relevant outcome to 
antirheumatic drug therapy in patients with osteoarthritis of the 
hip or knee. Journal of Rheumatology 15: 1833–1840.







































































































































































































































































































































































































































































































































































































Journal of Physiotherapy 2010  Vol. 56  –  © Australian Physiotherapy Association 2010 47
Pisters et al: Exercise adherence in people with osteoarthritis
in management of osteoarthritis. American Journal of 
Medicine 105: 39S–44S.
Dekker J, Boot B, van der Woude LH, Bijlsma JW (1992) Pain 
and disability in osteoarthritis: a review of biobehavioral 
mechanisms. Journal of Behavioral Medicine 15: 189–214.
Dunlop DD, Semanik P, Song J, Mancheim M, Shih V, Chang 
RW (2005) Risk factors for functional decline in older adults 
with arthritis. Arthritis and Rheumatism 52: 1274–1282.
Ewert T, Fuessl M, Cieza A, Andersen C, Chatterji S, Kostanjsek 
N, et al (2004) Identiﬁcation of the most common patient 
problems in patients with chronic conditions using the ICF 
checklist. Journal of Rehabilitation Medicine 44: S22–29.
Faucher M, Poiraudeau S, Lefevre-Colau MM, Rannou F, 
Fermanian J, Revel M (2003) Assessment of the test-retest 
reliability and construct validity of a modiﬁed Lequesne index 
in knee osteoarthritis. Joint Bone Spine 70: 521–525.
Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, 
Jordan JM, et al (2000) Osteoarthritis: new insights. Part 1: 
the disease and its risk factors. Annals of Internal Medicine 
133: 635–646.
Fordyce WE, Fowler RS, Lehmann JF, Delateur BJ, Sand 
PL, Trieschmann RB (1973) Operant conditioning in the 
treatment of chronic pain. Archives of Physical Medicine and 
Rehabilitation 54: 339–408.
Fransen M, McConnell S, Bell M (2002) Therapeutic exercise 
for people with osteoarthritis of the hip or knee. A systematic 
review. Journal of Rheumatology 29: 1737–1745.
Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin 
BA, et al (2007) Physical activity and public health: updated 
recommendation for adults from the American College 
of Sports Medicine and the American Heart Association. 
Medicine and Science in Sports and Exercise 39: 1423–
1434.
Hochberg MC, Altman RD, Brandt KD, Clark BM, Dieppe 
PA, Grifﬁn MR, et al (1995) Guidelines for the medical 
management of osteoarthritis. Part II: Osteoarthritis of the 
knee. Arthritis and Rheumatism 38: 1541–1546.
Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, 
Dieppe P, et al (2003) EULAR Recommendations 2003: 
an evidence based approach to the management of knee 
osteoarthritis. Report of a Task Force of the Standing 
Committee for International Clinical Studies Including 
Therapeutic Trials (ESCISIT). Annals of the Rheumatic 
Diseases 62: 1145–1155.
Kellgren JH, Lawrence JS (1957) Radiological assessment of 
osteoarthrtis. Annals of the Rheumatic Diseases 16: 494–
502.
Lequesne MG, Mery C, Samson M, Gerard P (1987) Indexes of 
severity for osteoarthritis of the hip or knee. Validation-value 
in comparison with other assessment tests. Scandinavian 
Journal of Rheumatology–Supplement 65: 89.
Leventhal H, Camerol L (1987) Behavioral theories and the 
problem of compliance. Patient Education and Counseling 
10: 117–138.
Lindstrom I, Olhund C, Eek C, Wallin L, Petterson LE, Fordyce 
WE, et al (1992) The effect of graded activity on patients with 
subacute low back pain: a randomized prospective clinical 
study with an operant–conditioning behavioral approach. 
Physical Therapy 72: 279–290.
Marks R, Allegrante JP (2005) Chronic osteoarthritis and 
adherence to exercise: A review of the literature. Journal of 
Aging and Physical Activity 13: 434–460.
McAlindon TE, Cooper C, Kirwan JR, Dieppe PA (1993) 
Determinants of disability in osteoarthritis of the knee. Annals 
of the Rheumatic Diseases 52: 258–262.
Miedema HS (1997) Rheumatic diseases in the Netherlands: 
the facts. Leiden: TNO Prevention and Health.
Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King 
AC, et al (2007) Physical activity and public health in older 
adults: recommendation from the American College of Sports 
Medicine and the American Heart Association. Medicine & 
Science in Sports and Exercise 39: 1435–1455.
Noland MP (1989) The effects of self–monitoring and 
reinforcement on exercise adherence. Research Quarterly 
for Exercise and Sport 60: 216–224.
Pisters MF, Veenhof C, van Meeteren NLU, Ostelo RW, de Bakker 
DH, Schellevis FG, et al (2007) Long-term effectiveness of 
exercise therapy in patients with osteoarthritis of hip or knee: 
A systematic review. Arthritis and Rheumatism 57: 1245–
1253.
Ravaud P, Dougados M (1997) Radiographic assessment in 
osteoarthritis. Journal of Rheumatology 24: 786–791.
Roddy E, Zhang M, Doherty N, Arden NK, Barlow J, Birrell F, 
et al (2005) Evidence-based recommendations for the role 
of exercise in the management of osteoarthritis of the hip or 
knee: The MOVE consensus. Journal of Rheumatology 44: 
67–73.
Rothstein JM, Echternach JL, Riddle DL (2003) The Hypothesis-
Oriented Algorithm for Clinicians II (HOAC II): a guide for 
patient management. Physical Therapy 83: 455–470.
Sabate E (2003) Adherence to long-term therapies: evidence 
for action. Geneva: World Health Organization.
Sluijs EM, Kok GJ, van der Zee J (1993) Correlates of exercise 
compliance in physical therapy. Physical Therapy 73: 771–
782.
Sluijs EM, van Dulmen S, van Dijk L, de Ridder D, Heerdink R, 
Bensing J (2006) Patient adherence to medical treatment: a 
meta review. Utrecht: NIVEL.
Steultjens MP, Dekker J, Bijlsma JW (2002) Avoidance of activity 
and disability in patients with osteoarthritis of the knee: the 
mediating role of muscle strength. Arthritis Rheumatism 46: 
1784–1788.
Tan JC, Horn SE (1998) Practical manual of physical medicine 
and rehabilitation: diagnoses, therapeutic and basic 
problems. St. Louis: Mosby, pp. 156–177.
van Baar ME, Assendelft WJ, Dekker J, Oostendorp RA, 
Bijlsma JW (1999) Effectiveness of exercise therapy in 
patients with osteoarthritis of the hip or knee: a systematic 
review of randomized clinical trials. Arthritis Rheumatism 42: 
1361–1369.
Veenhof C, Koke A, Dekker J, Oostendorp RA, Bijlsma JW, 
van Tulder M, et al (2006) Effectiveness of behavioral graded 
WYj_l_jo _dfWj_[djim_j^eij[eWhj^h_j_ie\^_fWdZ%eh ad[[0W
rondomized controlled trial. Arthritis and Rheumatism 55: 
925–934.
Veenhof C, Van den Ende E (2005) GRADIT: een graded-
activityprogramma voor patienten met artrose van heup 
of knie. In Dijkstra PU, et al (eds) Jaarboek Fysiotherapie. 
Houten: Bohn Staﬂeu Van Loghum.
Veenhof C, Dekker J, Bijlsma JW, Van den Ende CHM (2005) 
Inﬂeunce of various recruitment strategies on the study 
population and outcome of a randomized controlled trial 
involving patients with osteoarthritis of the hip or knee. 
Arthritis and Rheumatism 53: 375–382.
Vogels EM, Hendriks HJ, van Baar ME, Dekker J, Hopman-
Rock M, Oostendorp RA, et al (2001) Clinical practice 
guidelines for physical therapy in patients with osteoarthritis 
of the hip or knee. Amersfoort: KNGF.
Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D (2003) 
Reproducibility and relative validity of the short questionnaire 
to assess health-enhancing physical activity. The Journal of 
Clinical Epidemiology 56: 1163–1169.
Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, Gunther 
KP, et al (2005) EULAR evidence based recommendations 
for the management of hip osteoarthritis: report of a task 
force of the EULAR Standing Committee for International 
Clinical Studies Including Therapeutics (ESCISIT). Annals of 
the Rheumatic Diseases 64: 669–681.
